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(57)Abstract: 



PROBLEM TO BE SOLVED: To obtain a manufacturing method of multilayer 
ceramic electronic parts having a high reliability by which a thickness of internal 

electrodes can be thickened and delamination can be restrained. 
SOLUTION: A green sheet 12 comprising an internal electrode paste layer 16 



and a ceramic paste layer 17 formed at a distance from the layer 16 on a carrier 
film is formed so as to make the internal electrode paste layer 16 penetrate the 
green sheet 12 from the upper surface to the bottom plane. The multilayer body 
composed of the green sheet and the carrier film is pressed to be bonded and 
then the carrier film is peeled. Those processes are repeated to obtain a ceramic 
multilayer body. The ceramic multilayer body is pressed in its thickness direction 
after which it is sintered to obtain the ceramic sintered body. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The process which prints a ceramic paste except for the part by which 
an internal electrode is formed on a carrier film, and its near. An internal 
electrode paste is printed into the part by which an internal electrode is formed 
on said carrier film. The process which forms the green sheet with which it 
consists of a ceramic paste layer and an internal electrode paste layer, and the 
clearance is formed between the ceramic paste layers of an internal electrode 
paste layer. The process which sticks the layered product of said green sheet 
and carrier film to other green sheets by pressure on a laminating stage, carries 
out the laminating of said green sheet by repeating the process which exfoliates 
a carrier film, and obtains a ceramic layered product, The manufacture approach 
of the laminating ceramic electronic parts which calcinate said ceramic layered 
product and are characterized by having the process which obtains a ceramic 
sintered compact. 

[Claim 2] The manufacture approach of laminating ceramic electronic parts 
according to claim 1 that said ceramic paste presswork is performed after said 
internal electrode paste presswork. 

[Claim 3] The manufacture approach of laminating ceramic electronic parts 
according to claim 1 that said ceramic paste presswork is performed before said 
internal electrode paste presswork. 

[Claim 4] The manufacture approach of laminating ceramic electronic parts 
according to claim 1 to 3 that a two or more layers internal electrode paste layer 
is characterized by forming the internal electrode of the thickness by which the 



laminating was carried out by sticl<ing by pressure said green slieet of two or 
more sheets in wliicli tlie internal electrode paste layer of the same configuration 
is formed after each has been supported by the carrier film, and repeating the 
process which exfoliates a carrier film. 

[Claim 5] So that it may be supported on the carrier film and an internal electrode 
paste layer may penetrate to both the principal planes of a ceramic green sheet 
The 1st by which the internal electrode paste layer and the ceramic green sheet 
layer are formed, and the clearance is formed between the internal electrode 
paste layer and the ceramic green sheet layer, and the process which prepares 
the 2nd compound sheet. The process which exfoliates a carrier film after 
sticking the 1st compound sheet to other green sheets by pressure on a 
laminating stage, After carrying out the laminating of the 2nd compound sheet 
and sticking it by pressure on the 1st compound sheet, the carrier film by which 
the laminating is carried out to the 2nd compound sheet is exfoliated. The 
manufacture approach of the laminating ceramic electronic parts characterized 
by having the process which forms the internal electrode with which the 
laminating of the internal electrode paste layer of the 1st and 2nd compound 
sheet was carried out, and the process which sinters the layered product 
obtained according to said laminating process, and obtains a ceramic sintered 
compact by it. 

[Claim 6] Are supported on the carrier film, and it is formed so that the internal 
electrode for an inductance configuration may penetrate the top face and inferior 
surface of tongue of a ceramic layer. The process which forms the electrode 
green sheet with which a clearance is separated to the perimeter and the 
ceramic layer is formed in it. Are supported on the carrier film, and it is formed so 
that the electrode for connection may be exposed to the top face and inferior 
surface of tongue of a ceramic layer. And so that the internal electrode for an 
inductance configuration may be electrically connected with the process which 
forms the connection electrode green sheet with which a clearance is separated 
to the perimeter of this electrode for connection, and the ceramic layer is formed 



in it tlirougli said electrode for connection and a coil nnay be constituted The 
manufacture approach of the laminating ceramic electronic parts characterized 
by having the process which carries out the laminating of an electrode green 
sheet and the connection electrode green sheet, and obtains a layered product, 
and the process which calcinates said layered product and obtains a ceramic 
sintered compact, exfoliating a carrier film. 

[Claim 7] The manufacture approach of laminating ceramic electronic parts 
according to claim 6 that carry out two or more layer laminating of said electrode 
sheet with which the internal electrode for an inductance configuration of the 
same configuration is formed, and the internal electrode covering two or more 
layers is constituted. 

[Claim 8] The manufacture approach of the laminating ceramic electronic parts 
according to claim 6 or 7 which exfoliate said carrier film in said laminating 
process after sticking an electrode green sheet and a connection electrode green 

sheet by pressure. 

[Claim 9] Are supported on the carrier film, and the internal electrode for an 
inductance configuration is formed so that it may expose to the top face and 
inferior surface of tongue of a ceramic layer. And the process which prepares the 
electrode green sheet with which a clearance is separated to this perimeter of an 
internal electrode, and the ceramic layer is formed in it, internal electrodes 
connect said electrode green sheet electrically ~ having - a coil - a laminating 
being carried out exfoliating a carrier film so that a conductor may be constituted, 
and with the process which obtains a layered product The manufacture approach 
of the laminating ceramic electronic parts which calcinate said layered product 
and are characterized by having the process which obtains a ceramic sintered 
compact. 

[Claim 10] The manufacture approach of the laminating ceramic electronic parts 
according to claim 9 characterized by performing exfoliation of said carrier film 
after sticking said electrode green sheet by pressure. 

[Claim 1 1] The manufacture approach of the laminating ceramic electronic parts 



according to claim 9 or 10 wliicli carry out tlie direct laminating of the electrode 

green sheet of two or more sheets with which the internal electrode for an 
inductance configuration of the same pattern is formed, and constitute the 
internal electrode covering two or more layers. 

[Claim 12] The manufacture approach of the laminating ceramic electronic parts 
according to claim 1 to 1 1 characterized by filling up with the opening formation 
ingredient burned down on the occasion of baking performed later in said 
clearance. 

[Claim 13] The manufacture approach of laminating ceramic electronic parts 
according to claim 12 that said opening formation ingredient is carbon paste or 
synthetic resin. 

[Claim 14] The internal electrode paste layer formed so that it might be supported 
on the carrier film and might penetrate to both the principal planes of a ceramic 
green sheet layer, So that it may be supported the process which prepares the 
compound green sheet which has said ceramic green sheet layer arranged 
around an internal electrode paste layer, and on the carrier film and may 
penetrate to both the principal planes of a ceramic green sheet layer And the 
opening formation ingredient layer which is formed so that it may overlap when a 
laminating is carried out to the internal electrode paste layer of said 1st 
compound sheet, and is burned down on the occasion of baking. The process 
which forms the green sheet for opening formation which has the ceramic green 
sheet layer formed in the perimeter of an opening formation ingredient layer, The 
process which exfoliates a carrier film after sticking said compound green sheet 
to other green sheets by pressure on a laminating stage. The process which 
exfoliates a carrier film and carries out the laminating of the opening formation 
ingredient layer to the above-mentioned internal electrode paste layer by it after 
carrying out the laminating of the green sheet for opening formation and sticking 
it by pressure on said compound green sheet, Repeat said laminating process 
and the layered product obtained by carrying out the laminating of the plain 
ceramic green sheet up and down is sintered. The manufacture approach of the 



laminating ceramic electronic parts which said opening formation ingredient layer 
is made burned down, and are characterized by having the process which 
obtains the ceramic sintered compact with which the opening is formed in either 
[ at least ] the top face of an internal electrode, or the inferior surface of tongue. 
[Claim 15] The internal electrode for an inductance configuration formed so that it 
might be supported on the carrier film and the top face and inferior surface of 
tongue of a ceramic green sheet might be penetrated, The process which 
prepares the compound green sheet which has said ceramic green sheet layer 
formed in the perimeter of this internal electrode for an inductance configuration, 
So that the internal electrode for an inductance configuration of said compound 
green sheet may be overlapped, when it is supported on the carrier film and a 
laminating is carried out And the opening formation ingredient layer which 
consists of an ingredient which is formed so that a top face and an inferior 
surface of tongue may be penetrated, and is burned down by baking, The 
electrode for connection formed so that it might be arranged at the end of this 
opening ingredient layer and might expose to a top face and an inferior surface of 
tongue. The process which prepares the connection electrode green sheet which 
has the ceramic green sheet layer formed in the perimeter of an opening 
formation ingredient layer and the electrode for connection. So that the internal 
electrode for an inductance configuration may be electrically connected through 
said electrode for connection and a coil may be constituted And so that an 
opening ingredient layer may overlap either [ at least ] the top face of the internal 
electrode for an inductance configuration, or an inferior surface of tongue The 
process which carries out the laminating of said compound green sheet and the 
connection electrode green sheet, carries out the laminating of the plain green 
sheet further up and down, and obtains a layered product. The manufacture 
approach of the laminating ceramic electronic parts which calcinate said layered 
product and are characterized by having the process which obtains the ceramic 
sintered compact with which the opening adjacent to either [ at least ] the top 
face of said internal electrode for an inductance configuration or an inferior 



surface of tongue is formed. 

[Claim 16] Tlie manufacture approacli of laminating ceramic electronic parts 
according to claim 14 or 15 that said opening formation ingredient is carbon 
paste or synthetic resin. 

[Claim 17] Laminating ceramic electronic parts which are the laminating ceramic 
electronic parts using the ceramic sintered compact with which two or more 
ceramic layers were really calcinated, and were obtained with the internal 
electrode, are equipped with a ceramic sintered compact and the internal 
electrode arranged in said ceramic sintered compact, and are characterized by 
forming the clearance in the perimeter of either the top face of said internal 
electrode, an inferior surface of tongue and a side face. 
[Claim 18] Laminating ceramic electronic parts according to claim 17 with which 
the clearance is formed in one [ at least ] outside of the top face of said internal 
electrode, and an inferior surface of tongue. 

[Claim 19] Laminating ceramic electronic parts according to claim 17 or 18 
constituted so that a coil may be constituted and two or more internal electrodes 
may be electrically connected within a ceramic sintered compact. 
[Claim 20] Laminating ceramic electronic parts according to claim 19 to which 
said two or more internal electrodes are electrically connected through the 
internal electrode for connection. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the nnanufacture approach of lanninating cerannic 
electronic parts and laminating cerannic electronic parts which are used for an 
inductor, LC components, or a feedthrough capacitor, the internal electrode 
formation process is improved more by the detail, and this invention relates to the 
manufacture approach of laminating ceramic electronic parts and laminating 
ceramic electronic parts which can constitute an internal electrode with big 
thickness. 
[0002] 

[Description of the Prior Art] The laminating inductor using the sintered compact 
obtained by really calcinating a metal and the ceramics conventionally is known, 
manufacture of a laminating inductor -- facing -- first - a ceramic green sheet top 
- a coil - the internal electrode paste for constituting a conductor is printed. 
Moreover, the through hole for connecting an up-and-down internal electrode 
electrically is formed in a ceramic green sheet. Two or more sheet laminating of 
such a green sheet is carried out, and the obtained layered product is 
pressurized in the thickness direction, calcinating a layered product after an 
appropriate time ~ a ceramic sintered compact ~ obtaining ~ the outside surface 
of this ceramic sintered compact ~ a coil ~ the external electrode of a pair 
electrically connected with a conductor is formed. 

[0003] In the above-mentioned laminating inductor, by increasing the number of 
laminatings of a ceramic green sheet, the number of winding can be made to 

increase and a big inductance can be obtained by it. 
[0004] 

[Problem(s) to be Solved by the Invention] however, a ceramic green sheet top ~ 
a coil ~ in the approach of printing the internal electrode paste for constituting a 



conductor, if the number of lanninatings of a cerannic green sheet increases, the 
level difference between the part in which an internal electrode paste exists, and 
the part not existing will become large in the phase which obtained the above- 
mentioned layered product. Therefore, when a layered product is pressurized in 
the thickness direction in advance of baking, sticking-by-pressure distortion 
becomes generated. Moreover, the problem that the interlaminar-peeling 
phenomenon called delamination by the above-mentioned sticking-by-pressure 
distortion became tends to arise was after baking. 

[0005] on the other hand ~ for lowering direct current resistance in the above- 
mentioned laminating inductor ~ a coil ~ or it thickens thickness of a conductor ~ 
or a coil ~ the width of face of a conductor needed to be expanded, however, a 
ceramic green sheet top ~ an internal electrode paste ~ printing ~ a coil ~ it was 
difficult to form a thick internal electrode by presswork once by the approach of 
forming internal electrodes, such as a conductor. 

[0006] Moreover, even if it repeats printing of an internal electrode paste two or 
more times and could form the internal electrode with thick thickness, when a 
layered product was pressurized in the thickness direction, there was a problem 
of sticking-by-pressure distortion mentioned above having become still larger, 
and much more becoming easy to produce the interlaminar-peeling phenomenon 
in the obtained ceramic sintered compact. 

[0007] furthermore, a coil ~ when the width of face of a conductor is expanded 
and reduction of direct current resistance is aimed at, an inductance value will fall. 
The above problems had turned into a problem similarly not only in a laminating 
inductor but in other laminating ceramic electronic parts. That is, when the 
number of internal electrode laminatings was increased, the sticking-by-pressure 
distortion for the pressurization to the above-mentioned thickness direction 
tended to become large, and delamination tended to arise. Moreover, in order to 
lower direct current resistance, when internal electrode thickness was increased, 
the above-mentioned delamination tended to arise further. 
[0008] Therefore, the purpose of this invention is to offer the manufacture 



approach of laminating cerannic electronic parts and lanninating cerannic 
electronic parts which can thicken thickness of an internal electrode easily and 
can lower direct current resistance, and the above-mentioned delamination 
cannot produce easily even if it is the case where the number of internal 
electrode laminatings is made to increase. 

[0009] other purposes of this invention - the coil as an internal electrode - even 
if it is the case where could increase the thickness of a conductor easily and the 
number of internal electrode laminatings is increased, it is hard to produce 
generating of delamination, and even if it is the case where direct current 
resistance is lowered further, it is in offering the manufacture approach of the 
laminating inductor which can obtain a big inductance easily. 
[0010] 

[Means for Solving the Problem] The process which prints a ceramic paste 
except for the part by which an internal electrode is formed on a carrier film, and 
its near according to the large aspect of affairs of invention of the 1st of this 
application, An internal electrode paste is printed into the part by which an 
internal electrode is formed on said carrier film. The process which forms the 
green sheet with which it consists of a ceramic paste layer and an internal 
electrode paste layer, and the clearance is formed between the internal electrode 
paste layer and the ceramic paste layer, The process which sticks the layered 
product of said green sheet and carrier film to other green sheets by pressure on 
a laminating stage, carries out the laminating of said green sheet by repeating 
the process which exfoliates a carrier film, and obtains a ceramic layered product, 
Said ceramic layered product is calcinated and the manufacture approach of the 
laminating ceramic electronic parts characterized by having the process which 
obtains a ceramic sintered compact is offered. In addition, other green sheets do 
not need to be supported even if supported with the carrier film. 
[001 1] On the specific aspect of affairs of the manufacture approach of the 
laminating ceramic electronic parts which the 1st invention requires, said ceramic 
paste presswork is performed after said internal electrode paste presswork. 



[0012] At other specific aspects of affairs of tlie manufacture approacli of the 
laminating ceramic electronic parts of the 1st invention, said ceramic paste 
presswork is ********** before said internal electrode paste presswork. 
[0013] Moreover, further, on other specific aspects of affairs of the manufacture 
approach of the laminating ceramic electronic parts of the 1st invention, said 
green sheet of two or more sheets in which the internal electrode paste layer of 
the same configuration is formed is stuck by pressure, after each has been 
supported by the carrier film, and the internal electrode of thickness with which 
the laminating of the two or more layers internal electrode paste layer was 
carried out is formed by repeating the process which exfoliates a carrier film. 
[0014] So that according to invention of the 2nd of this application it may be 
supported on the carrier film and an internal electrode paste layer may penetrate 
to both the principal planes of a ceramic green sheet The 1st by which the 
internal electrode paste layer and the ceramic green sheet layer are formed, and 
the clearance is formed between the internal electrode paste layer and the 
ceramic green sheet layer, and the process which prepares the 2nd compound 
sheet. The process which exfoliates a carrier film after sticking the 1st compound 
sheet to other green sheets by pressure on a laminating stage. After carrying out 
the laminating of the 2nd compound sheet and sticking it by pressure on the 1st 
compound sheet, the carrier film by which the laminating is carried out to the 2nd 
compound sheet is exfoliated. The manufacture approach of the laminating 
ceramic electronic parts characterized by having the process which forms the 
internal electrode with which the laminating of the internal electrode paste layer 
of the 1st and 2nd compound sheet was carried out, and the process which 
sinters the layered product obtained according to said laminating process, and 
obtains a ceramic sintered compact by it is offered. 

[0015] According to invention of the 3rd of this application, it is supported on the 
carrier film. The process which forms the electrode green sheet with which it is 
formed so that the internal electrode for an inductance configuration may 
penetrate the top face and inferior surface of tongue of a ceramic layer, and a 



clearance is separated to the perimeter and tlie cerannic layer is fornned in it, Are 
supported on the carrier film, and it is formed so that the electrode for connection 
may be exposed to the top face and inferior surface of tongue of a ceramic layer. 
And so that the internal electrode for an inductance configuration may be 
electrically connected with the process which forms the connection electrode 
green sheet with which a clearance is separated to the perimeter of this electrode 
for connection, and the ceramic layer is formed in it through said electrode for 
connection and a coil may be constituted Exfoliating a carrier film, the laminating 
of an electrode green sheet and the connection electrode green sheet is carried 
out, and the manufacture approach of the laminating ceramic electronic parts 
characterized by having the process which obtains a layered product, and the 
process which calcinates said layered product and obtains a ceramic sintered 
compact is offered. 

[0016] Two or more layer laminating of said electrode sheet with which the 
internal electrode for an inductance configuration of the same configuration is 
formed is carried out, and the internal electrode covering two or more layers 
consists of specific aspects of affairs of the manufacture approach of the 
laminating ceramic electronic parts concerning the 3rd invention. 
[0017] Further, on other specific aspects of affairs of the manufacture approach 
of the laminating ceramic electronic parts concerning the 3rd invention, in said 
laminating process, after sticking an electrode green sheet and a connection 
electrode green sheet by pressure, said carrier film exfoliates. 
[0018] Invention of the 4th of this application is supported on the carrier film, and 
the internal electrode for an inductance configuration is formed so that it may 
expose to the top face and inferior surface of tongue of a ceramic layer. And the 
process which prepares the electrode green sheet with which a clearance is 
separated to this perimeter of an internal electrode, and the ceramic layer is 
formed in it, internal electrodes connect said electrode green sheet electrically ~ 
having - a coil - a laminating being carried out exfoliating a carrier film so that a 
conductor may be constituted, and with the process which obtains a layered 



product It is the manufacture approach of the laminating ceramic electronic parts 
which calcinate said layered product and are characterized by having the 
process which obtains a ceramic sintered compact. 
[0019] On the specific aspect of affairs of the manufacture approach of the 
laminating ceramic electronic parts concerning the 4th invention, exfoliation of 
said carrier film is performed, after sticking said electrode green sheet by 
pressure. On other specific aspects of affairs of the manufacture approach of the 
laminating ceramic electronic parts concerning the 4th invention, the direct 
laminating of the electrode green sheet of two or more sheets with which the 
internal electrode for an inductance configuration of the same pattern is formed is 
carried out further, and the internal electrode covering two or more layers is 
formed. 

[0020] The opening formation ingredient burned down on the occasion of baking 
performed later in said clearance may be filled up with the manufacture approach 
of the laminating ceramic electronic parts concerning the 1 st of this application - 
the 4th invention. Carbon paste or synthetic resin is mentioned as this opening 
formation ingredient. 

[0021] The manufacture approach of the laminating ceramic electronic parts 
concerning the 5th invention The internal electrode paste layer formed so that it 
might be supported on the carrier film and might penetrate to both the principal 
planes of a ceramic green sheet layer, So that it may be supported the process 
which prepares the compound green sheet which has said ceramic green sheet 
layer arranged around an internal electrode paste layer, and on the carrier film 
and may penetrate to both the principal planes of a ceramic green sheet layer 
And the opening formation ingredient layer which is formed so that it may overlap 
when a laminating is carried out to the internal electrode paste layer of said 1st 
compound sheet, and is burned down on the occasion of baking, The process 
which forms the green sheet for opening formation which has the ceramic green 
sheet layer formed in the perimeter of an opening formation ingredient layer. The 
process which exfoliates a carrier film after sticking said compound green sheet 



to other green sheets by pressure on a lanninating stage, The process which 
exfoliates a carrier film and carries out the lanninating of the opening formation 
ingredient layer to the above-mentioned internal electrode paste layer by it after 
carrying out the laminating of the green sheet for opening formation and sticking 
it by pressure on said compound green sheet, Repeat said laminating process 
and the layered product obtained by carrying out the laminating of the plain 
ceramic green sheet up and down is sintered. Said opening formation ingredient 
layer is made burned down, and it is characterized by having the process which 
obtains the ceramic sintered compact with which the opening is formed in either 
[ at least ] the top face of an internal electrode, or the inferior surface of tongue. 
[0022] Moreover, the manufacture approach of the laminating ceramic electronic 
parts concerning the 6th invention The internal electrode for an inductance 
configuration formed so that it might be supported on the carrier film and the top 
face and inferior surface of tongue of a ceramic green sheet might be penetrated. 
The process which prepares the compound green sheet which has said ceramic 
green sheet layer formed in the perimeter of this internal electrode for an 
inductance configuration. So that the internal electrode for an inductance 
configuration of said compound green sheet may be overlapped, when it is 
supported on the carrier film and a laminating is carried out And the opening 
formation ingredient layer which consists of an ingredient which is formed so that 
a top face and an inferior surface of tongue may be penetrated, and is burned 
down by baking, The electrode for connection formed so that it might be 
arranged at the end of this opening ingredient layer and might expose to a top 
face and an inferior surface of tongue. The process which prepares the 
connection electrode green sheet which has the ceramic green sheet layer 
formed in the perimeter of an opening formation ingredient layer and the 
electrode for connection, So that the internal electrode for an inductance 
configuration may be electrically connected through said electrode for connection 
and a coil may be constituted And so that an opening ingredient layer may 
overlap either [ at least ] the top face of the internal electrode for an inductance 



configuration, or an inferior surface of tongue Tlie process wliicli carries out tlie 
laminating of said compound green stieet and ttie connection electrode green 
sheet, carries out the laminating of the plain green sheet further up and down, 
and obtains a layered product. Said layered product is calcinated and it is 
characterized by having the process which obtains the ceramic sintered compact 
with which the opening adjacent to either [ at least ] the top face of said internal 
electrode for an inductance configuration or an inferior surface of tongue is 
formed. 

[0023] In the 5th and 6th invention, carbon paste or synthetic resin can be 
suitably used as the above-mentioned opening formation ingredient. According to 
invention of the 7th of this application, it is the laminating ceramic electronic parts 
using the ceramic sintered compact with which two or more ceramic layers were 
really calcinated, and were obtained with the internal electrode, and it has a 
ceramic sintered compact and the internal electrode arranged in said ceramic 
sintered compact, and the laminating ceramic electronic parts characterized by 
making said internal electrode into the thickness covering said two or more 
ceramic layers are offered. 

[0024] The clearance is formed in one [ at least ] outside of the top face of said 
internal electrode, and an inferior surface of tongue on the specific aspect of 
affairs of the 7th invention. It consists of specific aspects of affairs of the 

laminating ceramic electronic parts concerning the 7th invention so that two or 
more internal electrodes may be electrically connected within a ceramic sintered 
compact. 

[0025] On other specific aspects of affairs of the laminating ceramic electronic 
parts concerning the 7th invention, said two or more internal electrodes are 
further connected electrically through the internal electrode for connection. 

[0026] 

[Embodiment of the Invention] Hereafter, the concrete example of the 
manufacture approach of the laminating ceramic electronic parts concerning this 
invention and laminating ceramic electronic parts is explained, referring to a 



drawing. 

[0027] The manufacture approach of the lanninating inductor concerning the 1st 
example of this invention is explained referring to drawing 1 - drawing 5 . 
Drawing 2 (a) and (b) are the perspective views and appearance perspective 
views showing the internal structure of the laminating inductor concerning the 1st 
example of this invention in schematic drawing. 

[0028] The laminating inductor 1 has the ceramic rectangular parallelepiped-like 
sintered compact 2. The ceramic sintered compact 2 is constituted using 
insulating ceramics, such as magnetic-substance ceramics, such as a ferrite, or a 
glass ceramic. Preferably, the magnetic-substance ceramics is used. 
[0029] The 1st and 2nd external electrode 3 and 4 is formed so that the 1st and 
2nd end-face 2a of the ceramic sintered compact 2 and 2b may be covered, 
moreover ~ the inside of the ceramic sintered compact 2 ~ a coil ~ the conductor 
5 is formed, it is shown in drawing 2 (a) ~ as ~ a coil ~ it has exposed to end- 
face 2a, and the end of a conductor 5 is electrically connected to the external 
electrode 3. moreover, a coil ~ the other end of a conductor 5 is pulled out by 
end-face 2b, and is electrically connected to the external electrode 4. 
[0030] the description of the laminating inductor 1 of this example ~ the above- 
mentioned coil ~ a conductor 5 has sufficient thickness and it is in being able to 
reduce direct current resistance by it, and a big inductance and current capacity 
being obtained, moreover, the above-mentioned coil ~ the clearance 1 
micrometer or less is formed in the both sides of a conductor for width efface, 
and the inductance is further raised by it. By referring to the manufacture 
approach of the laminating inductor 1 explains this to a detail more. 
[0031] On the occasion of manufacture of the laminating inductor 1, the 
laminating of the green sheets 11-15 shown in drawing 1 (a) is carried out. the 
ceramic green sheet of solid color for green sheets 1 1 and 1 5 to constitute the 
lowermost ceramic sintered compact layer in the topmost part here ~ it is ~ 
green sheets 12-14 ~ a coil ~ the ceramic layer of a part and coil with which a 
conductor 5 is formed ~ it is a green sheet for constituting a conductor 5. 



[0032] it is sliown in drawing 1 (b) and (c) - as - a green slieet 12 - a coil - it is 
the compound green sheet which consists of a horseshoe-shaped internal 
electrode paste layer 16 for constituting a conductor 5, and a ceramic paste layer 
17 formed in the perimeter of this internal electrode paste layer 16. The internal 
electrode paste layer 16 for an inductance configuration is formed so that it may 
penetrate on the inferior surface of tongue from the top face of a green sheet 12. 
Moreover, in the above-mentioned green sheet 12, the clearance A whose width 
efface is about 10-25 micrometers is formed between the internal electrode 
paste layer 16 and the ceramic paste layer 17. the coil which finally mentioned 
this clearance A above ~ since the width of face formed in the both sides of a 
conductor 5 constitutes a clearance 1 micrometer or less, it is prepared. In 
addition, since Clearance A exists between the above-mentioned internal 
electrode paste layer 16 and the ceramic paste layer 17 as shown in drawing 1 
(b) and (c), the green sheet 12 is supported on the carrier film (after-mentioned) 
in fact. Moreover, on the occasion of a laminating, like the after-mentioned, a 
green sheet 12 exfoliates and a laminating is carried out from this carrier film. 
[0033] In addition, although the internal electrode paste layer 16 and the ceramic 
paste layer 17 have Clearance A separated and are arranged, since they are 
difficult to form so that both may separate Clearance A and it may dissociate 
completely, both may be partially in contact. 

[0034] Moreover, two or more sheet laminating of the above-mentioned green 
sheet 12 is carried out to the same direction as shown in drawing 1 (a), therefore, 
two or more internal electrode paste layers 16 ~ the thickness direction ~ a coil 
with thick overlap and thickness ~ a conductor ~ a part, i.e., an internal electrode, 
is constituted. 

[0035] A green sheet 13 has the internal electrode paste layer 18 and the 
ceramic paste layer 19. The internal electrode paste layer 18 has the rectangle 
configuration where die length is short. Moreover, the internal electrode paste 
layer 18 is also formed so that it may penetrate on the inferior surface of tongue 
from the top face of a green sheet 1 3. 



[0036] Also in the green sheet 13, Clearance A is fornned between the internal 
electrode paste layer 18 and the ceramic paste layer 19. A green sheet 14 has 
abbreviation horseshoe-shaped the internal electrode paste layer 20 and the 
ceramic paste layer 21. The internal electrode paste layer 20 is constituted 
almost like the internal electrode paste layer 16 so that it may penetrate on the 
inferior surface of tongue from the top face of a green sheet 14. In this example, 
two or more sheet laminating of the green sheet 14 of two or more sheets is 
carried out to the same direction, therefore, two or more internal electrode paste 
layers 20 carry out a laminating ~ having - a coil with thick thickness - a 
conductor -- the section, i.e., an internal electrode, is constituted. 
[0037] Moreover, also in the green sheet 14, Clearance A is formed between the 
internal electrode paste layer 20 and the ceramic paste layer 21. In addition, 
since the internal electrode for connection for connecting electrically the internal 
electrode paste layer 16 by which a laminating is carried out to the upper part, 
and the internal electrode paste layer 20 by which the laminating is carried out 
caudad is constituted, the above-mentioned internal electrode paste layer 18 is 
arranged. Therefore, a green sheet 13 is a green sheet for connection electrodes. 
[0038] By the way, in the above-mentioned green sheets 12-14, the internal 
electrode paste layers 16, 18, and 20 are formed so that a green sheet may be 
penetrated on the inferior surface of tongue from the top face of 12-14. Therefore, 
it cannot obtain by the approach of applying conductive paste on a green sheet. 
[0039] In carrying out the laminating of the above-mentioned green sheets 11-15, 
in this example, a mother's carrier film 21 shown in drawing 3 (a) is prepared. 
The carrier film 21 is constituted using synthetic resin, such as polyethylene 
terephthalate. In this example, the carrier film 21 has a square configuration and 
the location hole 22 for printing is formed in each center of the side. Moreover, 
the location hole 23 for laminatings is formed near the location hole 22 for 
printing. 

[0040] On the above-mentioned carrier film 21, the internal electrode paste layer 
24 and the ceramic paste layer 25 are formed. In this case, a clearance (not 



shown) is separated to the perimeter of the internal electrode paste layer 24, and 

the ceramic paste layer 25 is formed in it. 

[0041] drawing 3 (b) ~ the internal electrode paste layer 24 ~ a coil ~ it is shown 
in schematic drawing as a configuration which constitutes some conductors. This 
internal electrode paste layer 24 is equivalent to the internal electrode paste 
layers 16, 18, and 20 shown in drawing 1 , and is made into the configuration 
according to the flat-surface configuration of the internal electrode paste layer 
made into the purpose. Next, after forming the internal electrode paste layer 24, 
a clearance is separated to the perimeter and the ceramic paste layer 25 is 
formed in it. 

[0042] After forming the above-mentioned ceramic paste layer 25, a clearance 
may be separated and the internal electrode paste layer 24 may be formed. The 
structure where the green sheet 26 was supported with the carrier film 21 as 
mentioned above is acquired ( drawing 4 (a)). 

[0043] In addition, as shown in drawing 4 (a), that by which the green sheet 30 of 
the mother for obtaining the green sheets 1 1 and 13 with which the internal 
electrode paste layer is not formed is supported on the carrier film 21 like the 
above is prepared. 

[0044] Next, as shown in drawing 4 (b), the laminating stage 29 is prepared. And 
on the above-mentioned laminating stage 29, the green sheet 30 supported with 
the carrier film 21 is laid, as a green sheet 30 turns to an inferior surface of 
tongue. This green sheet 30 consists only of a ceramic paste, and does not have 
an internal electrode paste layer. Under the present circumstances, the location 
hole 23 for laminatings mentioned above is read with a camera (not shown), and 
a green sheet 30 is positioned. 

[0045] A green sheet 30 is stuck by pressure from the lateral surface of the 
carrier film 21, and the carrier film 21 is exfoliated from a green sheet 30 after an 
appropriate time. As mentioned above, by carrying out the laminating of the 
structure where the green sheet 30 is supported with the carrier film 21, 
repeatedly, and sticking it by pressure on the laminating stage 29, as shown in 



drawing 4 (c), the laminating of the green sheet 30 of the nnother of two or more 

sheets is carried out. 

[0046] Furthermore, as shown in drawing 5 (a) and (b), the green sheet 26 with 
which the internal electrode paste layer 24 and the ceramic paste layer 25 which 
were mentioned above are formed by separating Clearance A carries out the 
laminating of what is supported by the carrier film 21 like the above. 
[0047] Thus, a layered product can be obtained by carrying out the laminating of 
the green sheet of two or more sheets, and pressurizing the layered product 
finally obtained in the thickness direction. A mother's layered product obtained as 
mentioned above is cut in the thickness direction, it considers as the layered 
product of each laminating inductor unit, and the ceramic sintered compact 2 is 
obtained by calcinating this layered product. 

[0048] Therefore, the layered product for obtaining the ceramic sintered compact 
2 shown in drawing 2 can be easily obtained by dealing with the green sheets 12- 

14 with which the internal electrode paste layers 16, 18, and 20 are formed by 
penetrating a top face and an inferior surface of tongue in the condition of having 
supported on the carrier film 21, and carrying out a laminating as mentioned 
above. 

[0049] drawing 2 - return and the laminating inductor 1 of this example - above - 
- carrying out - a coil - the ceramic sintered compact 2 which has a conductor 5 
is really [ laminating ceramic ] easily obtained using a baking technique, a coil ~ 
since the conductor 5 is constituted using the internal electrode paste layers 16 
and 20 formed in thickness which pierces through an inferior surface of tongue 
from the top face of green sheets 12 and 14 as mentioned above and the layer 
laminating of two or more each internal electrode paste layers 16 and 20 is 
carried out further, respectively - a coil with big thickness - a conductor 5 can be 
formed easily. Therefore, a big inductance and current capacity can be obtained 
easily. 

[0050] furthermore, the ceramic sintered compact 2 which the above-mentioned 
clearance A is formed in the both sides of the internal electrode paste layers 16, 



18, and 20, and was finally obtained - also setting - a coil -- a clearance will be 
formed in the both sides of a conductor 5. Therefore, an inductance is raised 
further. When residual stress generates this according to both coefficient-of- 
thermal-expansion difference in the lanninating inductor which carries out 
coincidence baking of an internal electrode and the cerannics and the nnagnetic- 
substance cerannics is used as cerannics, initial pernneability (nnui) falls. In 
addition, it is expressed with nnui=AMs2/(aK1+blannbdaS and signna). 
[0051] In the above-mentioned formula. A, a, and b are constants, and Ms is 
saturation magnetic flux density and K1. A crystal magnetic-anisotropy constant 
and lambdas A magnetostriction constant and sigma show stress. In order to 
realize high initial permeability mui so that clearly from the above-mentioned 
formula, it is important to make into the minimum stress which joins the magnetic 
substance. In this example, by forming the above-mentioned clearance A, the 
stress which joins the ceramics becomes small and the inductance is further 
raised as mentioned above by it. 

[0052] and -- above - a coil - since the internal electrode paste layers 16 and 20 
which constitute the conductor 5 are the same as the thickness of green sheets 
12 and 14, sticking-by-pressure distortion at the time of pressurizing the above- 
mentioned mother's layered product in the thickness direction can be made 
remarkably small. Therefore, generating of the delamination in the obtained 
ceramic sintered compact 2 can be prevented certainly. 
[0053] In addition, in the 1st example, the ingredient which disperses on the 
occasion of baking of carbon paste etc. on the top face of the topmost internal 
electrode paste layer 16 may be applied. In this case, a clearance is formed also 
in the top face of the topmost internal electrode paste layer 16, and an 
inductance is raised. Moreover, carbon paste etc. may be given also like the 
inferior surface of tongue of the lowermost internal electrode paste layer 18. 
[0054] Drawing 6 and drawing 7 are drawings for explaining the manufacture 
approach of the laminating inductor concerning the 2nd example of this invention, 
the 1st example ~ a coil ~ the laminating ceramic electronic parts built over this 



invention altliougli Clearance A was fornned in tlie side of a conductor, i.e., both 
sides, ~ an internal electrode - the clearance may be formed up and down. 
[0055] In the 2nd example, in order [ of an internal electrode ] to form a clearance 
up and down, the laminating of the ceramic green sheets 31-33 shown in drawing 
6 (a) - (c) is carried out. but ~ actual - the ceramic green sheets 31-33 ~ up and 
down ~ a coil ~ since a conductor is constituted, the laminating of the green 
sheet with which the internal electrode paste layer of further others was formed is 
carried out. 

[0056] In the connection electrode green sheet 31 shown in drawing 6 (a), the 
carbon paste layer 34 is formed in the shape of abbreviation for L characters, 
and the internal electrode paste layer 35 as a connection electrode is formed in 
the one side edge of this carbon paste layer 34. Moreover, the ceramic green 
sheet layer 36 is formed in the perimeter of the above-mentioned carbon paste 
layer 34 and the internal electrode paste layer 35. 

[0057] Moreover, the ceramic green sheet 38 is formed in the perimeter of the 
internal electrode paste layer 37 of the letter of the abbreviation for L characters 
in the compound green sheet 32 shown in drawing 6 (b). The internal electrode 
paste layer 37 for an inductance configuration is mostly made into the same 
configuration with the carbon paste layer 34, and when the laminating of the 
green sheets 31 and 32 is carried out, it is arranged so that the carbon paste 
layer 34 may overlap the top face of the internal electrode paste layer 37. But the 
internal electrode paste layer 35 as a connection electrode is arranged so that 
the top face of the internal electrode paste layer 37 may be overlapped. 
[0058] The ceramic green sheet layer 41 is formed in the perimeter of the carbon 
paste layer 39 of the letter of the abbreviation for L characters, and the internal 
electrode paste layer 40 as a connection electrode in the connection electrode 
green sheet 33 shown in drawing 6 (c). When the laminating of the ceramic 
green sheet 33 is carried out to the inferior-surface-of-tongue side of the ceramic 
green sheet 32, the above-mentioned carbon paste layer 39 and the internal 
electrode paste layer 40 are formed so that the internal electrode paste layer 37 



may be overlapped. 

[0059] In addition, wlien tine laminating of the green sheets 31-33 is carried out, 
the internal electrode paste layer 40 is arranged so that the internal electrode 
paste layer 37, and overlaps and the internal electrode paste layers 35 may 
overlap in the edge by the side of the long side of the internal electrode paste 
layer 37 at the edge by the side of the shorter side of the internal electrode paste 
layer 37. 

[0060] Also in the above-mentioned green sheets 31-33, the internal electrode 
paste layers 35, 37, and 40 are formed so that an inferior surface of tongue may 
be penetrated from the top face of green sheets 31-33. That is, it is constituted 
so that it may have sufficient thickness. Similarly, it is formed in thickness which 
penetrates the top face and inferior surface of tongue of green sheets 31 and 33 
also about the carbon paste layers 34 and 39. 

[0061] A sectional view shows the condition that the laminating of the green 
sheets 31-33 is carried out to drawing 7 . Drawing 7 is the sectional view of the 
layered product equivalent to the part which meets the C-C line of drawing 6 (a) - 
(c). In this layered product, the laminating of the carbon paste layers 34 and 39 
will be carried out to the upper and lower sides of the internal electrode paste 
layer 37, and the internal electrode paste layer 35 will be connected to the end of 
the internal electrode paste layer 37. Moreover, although not shown by drawing 
7 , the internal electrode paste layer 37 will be electrically connected to the 
internal electrode paste layer 40 mentioned above at the other end side of the 
internal electrode paste layer 37. 

[0062] therefore, the above-mentioned layered product ~ up and down ~ further - 
- the same ~ carrying out ~ the internal electrode paste layers 35 and 40 as a 
connection electrode ~ minding ~ an inductance configuration ~ business ~ 

carrying out the laminating of the internal electrode paste layer 37 ~ the 1st 
example ~ the same ~ a coil ~ a conductor can be constituted, moreover, the 
2nd example ~ also setting ~ a coil ~ like the 1st example, the both ends of a 
conductor are formed so that it may be pulled out by the edge of a ceramic 



sintered compact. 

[0063] therefore, the above-mentioned green sheets 31-33 ~ further ~ a coil ~ 
the layered product for obtaining the laminating inductor of the 2nd example can 
be obtained by carrying out the laminating of the compound green sheet for 
constituting a conductor, carrying out the laminating of the plain ceramic green 
sheet to the topmost part and the bottom, and pressurizing in the thickness 
direction. Since the internal electrode paste layers 35, 37, and 40 are formed so 
that it may pierce through the top face and inferior surface of tongue of the 
compound green sheets 31-33 when obtaining this layered product and it is hard 
to produce the difference of thickness in an electrode formation part and other 
parts, sticking-by-pressure distortion can be reduced. Therefore, generating of 
the delamination in the obtained ceramic sintered compact can be certainly 
prevented like the 1st example. 

[0064] Moreover, in the laminating inductor of the 2nd example, the carbon paste 
layers 34 and 39 are burned down by baking. Therefore, a clearance will be 
formed in the upper and lower sides of the internal electrode with which it was 
drawn by the internal electrode paste layer 37, and it was formed. Therefore, 
formation of this clearance can raise an inductance effectively like the 1st 
example. 

[0065] moreover, the 2nd example - also setting ~ a coil - since the internal 
electrode paste layer 37 which constitutes a conductor is made into the thickness 
which pierces through an inferior surface of tongue from the top face of a green 
sheet 32, also by it, it can obtain a big inductance and current capacity, and can 
lower direct current resistance. 

[0066] the 2nd example - also setting - the 1st example - the same - a coil - 
carrying out two or more sheet laminating of the internal electrode paste layer 37 

which constitutes some conductors directly, and carrying out the laminating of the 
green sheets 31 and 33 for [ the ] forming a clearance up and down ~ the coil of 
bigger thickness - a conductor can be constituted and it may raise an inductance 
further. 



[0067] Moreover, in the 1st example, although Clearance A was fornned in the 
both sides of an internal electrode, a clearance may be further formed in the 
upper and lower sides of not only the clearance A but an internal electrode 
according to the 2nd example combining the 1st example and 2nd example. In 
other words, in the laminating inductor of the 1st example, it is made to be the 
same as that of the 2nd example, and a clearance may be formed up and down 
or Clearance A may be formed in the both sides of an internal electrode which 
are internal electrodes like the 1st example in the laminating inductor of the 2nd 
example. 

[0068] Moreover, although Clearance A was separated and the internal electrode 
paste layer and the ceramic paste layer were formed as shown in drawing 1 (b) 
and (c), the porosi ingredient burned down on the occasion of baking among both 
may be filled up with the 1st example. As such a porosi ingredient, carbon paste 
and synthetic resin which were used in the 2nd example can be used. 
[0069] Moreover, also in the 2nd example, porosi ingredients, such as synthetic 
resin other than the above-mentioned carbon paste layer, may be used. Drawing 
8 and drawing 9 are drawings for explaining the laminating inductor concerning 
the modification of the 1st example. 

[0070] In this modification, as shown in drawing 8 , the laminating of the ceramic 
green sheets 51-56 is carried out. The ceramic green sheets 51 and 56 do not 
have an internal electrode paste layer, but are formed only from a ceramic paste 
layer. Moreover, green sheets 52-55 have the internal electrode paste layers 
52a-55a and the ceramic paste layers 52b-55b formed by separating Clearance 
A, respectively. Moreover, as shown in drawing 8 , respectively, two or more 
sheet laminating of the green sheets 52-55 is carried out. Therefore, two or more 
layer laminating is carried out also about the internal electrode paste layers 52a- 
55a. 

[0071] Furthermore, as shown in drawing 8 , when the laminating of the internal 
electrode paste layers 52a-55a is carried out, they are contacted so that the 
amount of [ a part for the end flank of an upper internal electrode paste layer and 



/ of a downward internal electrode paste layer ] end flank nnay overlap in the one 
side. For example, in drawing 8 , wlien it piles up witli internal electrode paste 
layer 53a in the downward green sheet 53, internal electrode paste layer 52a of a 
green sheet 52 located in the bottom among the green sheets 52 of two or more 
sheets is constituted so that it may overlap by one side of a rectangular winding 
way. 

[0072] The ceramic sintered compact 57 shown in drawing 9 in schematic 
drawing is obtained by carrying out the laminating of the above-mentioned green 
sheets 51-56 like the 1st example, and pressurizing in the thickness direction, the 
inside of this ceramic sintered compact 57 ~ setting ~ a coil ~ the conductor 58 
is constituted, a coil ~ the conductor 58 constitutes the rectangular winding way, 
when it can be burned, and is formed and the internal electrode paste layers 52a- 
55a mentioned above are seen from the upper part, and it mentioned above ~ as 
~ one side of a rectangular winding way ~ setting ~ an upper coil ~ a conductor - 
- the coil of a part and a lower part ~ a conductor -- since a part suits in the 
thickness direction in a direct pile and it is joined ~ each coil - a conductor ~ the 
dependability of the electrical installation between parts is also raised. 
[0073] the laminating inductor of this modification ~ also setting ~ a coil ~ since 
the clearance resulting from the above-mentioned clearance A is formed in the 
both sides of a conductor, a big inductance can be obtained like the 1st example. 
[0074] the manufacture approach of the laminating inductor which starts this 
invention like the modification shown in drawing 8 and drawing 9 ~ setting ~ not 
necessarily ~ connection ~ business ~ an internal electrode paste layer is not 
formed but ** is also good, the laminating inductor obtained according to the 
modification shown in drawing 8 and drawing 9 ~ also setting ~ above ~ a coil ~ 
since thickness of a conductor 58 can be thickened and it is [ a big inductance 
can be obtained easily and ] hard to produce the sticking-by-pressure distortion 
in the ceramic sintered compact 57, delamination can also be controlled. 
[0075] in addition, the internal electrode paste layer of the pattern same in the 1st 
example and above-mentioned modification ~ two or more sheet laminating ~ 



carrying out - a coil with thick thickness - the conductor was constituted - 
although it was ~ a coil ~ the internal electrode paste layer which constitutes 
Sonne conductors nnay be a nnonolayer. for exannple, the 1st exannple ~ setting - 
green sheets 12 and 14 - one sheet - using - the one-layer internal electrode 
paste layer 16, the internal electrode paste layer 18 as a connection electrode, 
and the one-layer internal electrode paste layer 20 ~ a coil ~ a conductor nnay be 
constituted, in that case ~ even if conne out and it is ~ the coil of thickness ainnost 
equal to the thickness of a green sheet ~ the conductor fornned by applying 
conductive paste once on the conventional green sheet although the inductance 
was inferior when compared with the 1st example and above-mentioned 
modification since the conductor was constituted ~ comparing ~ the coil of bigger 
thickness ~ a conductor can be constituted easily and such a configuration also 
belongs to this invention. 

[0076] in addition, the external electrodes 3 and 4 form in end-face 2a of the 
ceramic sintered compact 2, and 2b in the 1st example ~ having ~ **** - a coil, 
although the conductor 5 was wound toward 2d side of inferior surfaces of 
tongue from top-face 2c as shown in drawing 10 , the external electrodes 63 and 
64 form in the end faces 62a and 62b of the ceramic sintered compact 62 ~ 
having ~ **** ~ a coil ~ the so-called laminating inductor 41 of the horizontal 
winding pattern around which the conductor 65 is wound toward the 62b side 
from end-face 62a may be constituted. 

[0077] IVIoreover, in the 1st example and modification, although explained per 
manufacture approach of a laminating inductor, this invention can be used not 
only for a laminating inductor but for manufacture of other laminating ceramic 
electronic parts, such as a laminating varistor, a laminating thermistor, and a 
multilayer capacitor. That is, by using for manufacture of various laminating 
ceramic electronic parts, the sticking-by-pressure distortion at the time of 
pressurizing the layered product before baking in the thickness direction can be 
reduced similarly, and laminating ceramic electronic parts excellent in 
dependability with little delamination can be obtained. Moreover, since the 



thickness of an internal electrode may be increased easily, expansion of current 

capacity besides increase of an inductance can also be aimed at. 

[0078] 

[Effect of the Invention] By the manufacture approach of the laminating ceramic 
electronic parts concerning the 1st invention Since the ceramic paste layer is 
formed for the internal electrode paste layer except for the internal electrode 
paste layer in the green sheet to prepare at the part in which an internal 
electrode is formed Since in other words it is formed so that an internal electrode 
may pierce through an inferior surface of tongue from the top face of a green 
sheet When the layered product obtained by carrying out the laminating of this 
green sheet is calcinated and a ceramic sintered compact is obtained, compared 
with the laminating ceramic electronic parts which come to form an internal 
electrode on the conventional green sheet by printing conductive paste, the 
thickness of an internal electrode can be increased easily. Therefore, an 
inductance and current capacity can be expanded easily and direct current 
resistance can be lowered. 

[0079] In addition, since a clearance is formed in the both sides of an internal 
electrode, an inductance can be raised further. And in the above-mentioned 
green sheet, since thickness is equal, when the above-mentioned layered 
product is pressurized in the thickness direction in advance of baking in the part 
and ceramic paste layer in which the internal electrode is formed, it is hard to 
produce sticking-by-pressure distortion. Therefore, generating of the 
delamination of the ceramic sintered compact in laminating ceramic electronic 
parts can be controlled effectively, and laminating ceramic electronic parts 
excellent in dependability can be obtained easily. 

[0080] The above-mentioned ceramic paste presswork and internal electrode 
paste presswork may perform any first. Moreover, in the manufacture approach 
concerning this invention, the same green sheet is stuck by pressure, after 
having been supported by the carrier film, and when the process which exfoliates 
a carrier film is repeated two or more times, a two or more layers internal 



electrode paste layer can form the internal electrode with nnuch nnore big 

thickness by which the laminating was carried out. 

[0081] By the manufacture approach of the laminating ceramic electronic parts 
concerning invention of the 2nd of this application It is prepared, after the 1st and 
2nd compound sheet which consists of an internal electrode and a ceramic green 
sheet has been supported by the carrier film so that an internal electrode may 
penetrate to both principal planes. After sticking the 1st compound sheet by 
pressure, a carrier film exfoliates, after carrying out the laminating of the 2nd 
compound sheet and sticking it by pressure on the 1st compound sheet, the 
carrier film of the 2nd compound sheet is exfoliated, the laminating of the internal 
electrode layer of the 1st and 2nd compound sheet is carried out by it, and an 
internal electrode is formed of it. Therefore, an internal electrode with big 
thickness can be formed easily, and direct current resistance can be lowered. 
[0082] In addition, since a clearance is formed in the both sides of an internal 
electrode, a big inductance can be obtained by it. Moreover, in the layered 
product obtained according to the above-mentioned laminating process, since 
there is almost no difference of the thickness of an internal electrode formation 
part and other parts, in the pressurization process to the thickness direction 
before baking, it is hard to produce sticking-by-pressure distortion. Therefore, the 
laminating ceramic electronic parts excellent in dependability which generating of 
delamination cannot produce easily can be obtained. 

[0083] By the manufacture approach of the laminating ceramic electronic parts 
concerning the 3rd invention The electrode green sheet formed so that it might 
be formed on the carrier film and the internal electrode for an inductance 
configuration might penetrate a top face and an inferior surface of tongue, the 
connection electrode green sheet with which the electrode for connection which it 
is supported on the carrier film and has been exposed to a top face and an 
inferior surface of tongue is formed is prepared, and the internal electrode for an 
inductance configuration connects electrically through the electrode for 
connection - having - a coil - a conductor is constituted, therefore - since it is 



formed like the 1st and 2nd invention so tliat tlie internal electrode for an 
inductance configuration may penetrate the top face and inferior surface of 
tongue of a green sheet ~ a coil ~ thickness of a conductor can be enlarged, 
direct current resistance can be lowered and a big inductance can be obtained 
easily. 

[0084] furthermore, a coil - an inductance is further raised by forming a 
clearance in the both sides of a conductor. And in a green sheet, since there is 
almost no difference of the thickness of an internal electrode formation part and 
the remaining part, there is little sticking-by-pressure distortion at the time of 
pressurizing a layered product in the thickness direction in advance of baking, 
therefore the laminating inductor excellent in dependability which delamination 
cannot produce easily can be offered. 

[0085] In the 3rd invention, since the internal electrode covering two or more 
layers is constituted when two or more layer laminating of the green sheet which 
has the internal electrode for an inductance configuration of the same 
configuration is carried out, a laminating inductor with a much more big 
inductance can be offered. 

[0086] In the 3rd invention, after sticking an electrode green sheet and a 
connection electrode green sheet by pressure, by exfoliating a carrier film, easily, 
and a laminating can be carried out to stability. [ the above-mentioned internal 
electrode, the electrode for connection, and a ceramic layer ] [ the compound- 
ized sheet ] 

[0087] by the manufacture approach of the laminating ceramic electronic parts 
concerning the 4th invention, internal electrodes connect [ the electrode green 
sheet with which the ceramic layer is formed in the perimeter of the internal 
electrode for an inductance configuration ] electrically - having - a coil - a 
laminating is carried out so that a conductor may be constituted, and a layered 
product is obtained, therefore, the 1st - the 3rd invention ~ the same ~ an 
internal electrode with big thickness, i.e., a coil, - a conductor can be formed 
easily, reduction of direct current resistance can be aimed at, and a big 



inductance can be obtained easily. 

[0088] Moreover, in tlie pressurization process to tlie tliicl<ness direction before 
bal<ing, since it is liard to produce sticking-by-pressure distortion, tlie laminating 
inductor excellent in dependability which delannination cannot produce easily can 
be offered too. 

[0089] In the 4th invention, an electrode green sheet can be easily dealt with by 
performing exfoliation of a carrier film, after sticking an electrode green sheet by 
pressure, since the internal electrode for an inductance configuration covering 
two or more layers is formed when the direct laminating of the electrode green 
sheet of two or more sheets with which the internal electrode for an inductance 
configuration of the same pattern is formed is carried out in the 4th invention - a 
coil - thickness of a conductor can be enlarged further and a bigger inductance 
can be obtained easily. 

[0090] furthermore, a coil - an inductance is further raised by forming a 
clearance in the both sides of a conductor. In the 1st - the 4th invention, since a 
clearance is constituted, when the clearance is filled up with the opening 
formation ingredient in the phase where it does not calcinate, since a clearance 
is not generated, eburnation of the layered product can be further carried out by 
pressurization, and, finally a precise sintered compact can be obtained in the 
phase which obtained the layered product. 

[0091] As the above-mentioned opening formation ingredient, when carbon paste 
and synthetic resin are used, since these ingredients are easily burned down on 
the occasion of baking of the ceramics, they can form a clearance certainly. 
[0092] By the manufacture approach of the laminating ceramic electronic parts 
concerning the 5th invention, since the laminating of the green sheet for opening 
formation is carried out to a compound green sheet, in the sintered compact 
finally obtained, an opening formation ingredient is burned down and an opening 
is formed in the top face and/or inferior surface of tongue of an internal electrode. 
A big inductance can be obtained, when it follows, for example, a laminating 
inductor is constituted. Moreover, also in the manufacture approach of the 



laminating ceramic electronic parts concerning the 5th invention, since it is 
formed so that an internal electrode paste layer may penetrate the top face and 
inferior surface of tongue of a compound green sheet, the internal electrode of 
big thickness can be formed, and direct current resistance can be lowered, and 
an inductance and current capacity can be increased. Moreover, since it is hard 
to produce the sticking-by-pressure distortion for sticking by pressure after a 
laminating, the laminating ceramic electronic parts excellent in dependability 
which delamination cannot produce easily can be offered too. 
[0093] By the manufacture approach of the laminating ceramic electronic parts 
concerning the 6th invention, in a compound green sheet, since it is formed so 
that the internal electrode for an inductance configuration may penetrate a top 
face and an inferior surface of tongue, thickness of the internal electrode for an 
inductance configuration can be thickened, direct current resistance can be 
lowered by it, and a big inductance and current capacity can be obtained. In 
addition, the laminating of the connection current green sheet which has an 
opening formation ingredient layer is carried out, and in the sintered compact 
finally obtained, an opening is formed so that either [ at least ] the top face of the 
internal electrode for an inductance configuration or an inferior surface of tongue 
may be touched, so that this internal electrode for an inductance configuration 
may be overlapped. Therefore, a big inductance can be obtained also by 
formation of this opening. 

[0094] Moreover, also in the manufacture approach concerning the 6th Invention, 
since it is hard to produce the sticking-by-pressure distortion for the 
pressurization of a layered product, it is hard to produce delamination. Therefore, 
it becomes possible to excel in dependability and to offer the laminating inductor 
of a big inductor. 

[0095] As the above-mentioned opening formation ingredient, when carbon paste 
and synthetic resin are used, since these ingredients are easily burned down on 
the occasion of baking of the ceramics, they can form a clearance certainly. 
[0096] In the laminating ceramic electronic parts concerning this invention, since 



the internal electrode arranged in a cerannic sintered connpact is nnade into the 
thickness covering two or more ceramic layers, an inductance and current 
capacity are expandable. 

[0097] Moreover, since what is necessary is to prepare only the green sheet with 
which the internal electrode was formed when two or more internal electrodes 
are connected directly electrically within the ceramic sintered compact, an 
inductance and current capacity are large and the small laminating ceramic 
electronic parts of direct current resistance can be obtained easily. 
[0098] the coil of winding patterns various when two or more internal electrodes 
are electrically connected through the internal electrode for connection in the 
laminating ceramic electronic parts concerning this invention - a conductor etc. 
can be constituted easily. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] (a) - (c) is a sectional view which meets the decomposition 
perspective view for explaining an internal electrode layer and a ceramic paste 
layer to the green sheet list for obtaining the laminating inductor concerning one 



example of this invention, a top view, and tlie B-B line in (b). 
[Drawing 2] (a) and drawing for (b) to explain the laminating inductor concerning 
one example of this invention ~ it is - (a) -- the interior ~ spacing ~ a coil ~ the 
schematic-drawing-perspective view having shown the conductor, and (b) ~ an 
appearance perspective view. 

[Drawing 3] (a) And (b) is each top view showing the condition of having formed 
the internal electrode layer and the ceramic paste layer on the carrier film used in 
the 1st example, and the carrier film. 

[Drawing 4] (a) - (c) is each sectional view for explaining the process which 
carries out the laminating of the green sheet supported by the carrier film in one 
example of this invention. 

[Drawing 5] (a) And (b) is each sectional view for explaining the process which 
carries out the laminating of the green sheet supported by the carrier film in one 
example of this invention. 

[Drawing 6] (a) - (c) is each top view showing the compound green sheet and 
connection electrode green sheet which are prepared in the manufacture 
approach of the 2nd example of this invention. 

[Drawing 7] The sectional view showing the part to which the laminating of a 
compound green sheet and the connection electrode green sheet is carried out in 
the manufacture approach of the 2nd example. 

[Drawing 8] The decomposition perspective view for explaining the modification 
of the manufacture approach of the laminating inductor of the example of this 
invention. 

[Drawing 9] the coil inside the ceramic sintered compact obtained by carrying out 
the laminating of the green sheet of two or more sheets shown in drawing 6 , and 
calcinating it ~ the schematic-drawing-perspective view showing a conductor. 
[Drawing 10] The schematic-drawing-perspective view for explaining other 
modifications of the laminating inductor of this invention. 
[Description of Notations] 
1 ~ Laminating inductor 



2 - Ceramic sintered compact 

3 4- External electrode 
5 - coil - a conductor 
12-14 - Green sheet 

16, 18, 20 - Internal electrode paste layer 
17, 19, 21 - Ceramic paste layer 
21 - Carrier film 

24 ~ Internal electrode paste layer 

25 -- Ceramic paste layer 

26 - Green sheet 
52-55 ~ Green sheet 

52a-55a ~ Internal electrode paste layer 
52b-55b ~ Ceramic paste layer 

61 ~ Laminating inductor 

62 - Ceramic sintered compact 

63 64 -- External electrode 
65 ~ coil ~ a conductor 

A ~ Clearance 
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fz. \H^mm^~^hmi shtfz. ^/y-y^—bi 

[00 36] ^-y-y^-b 1 3t:i3^^-ci. 

bllSt-fe^S'y bii 1 9 i comzm 

mAibm^^tiX^-^:^ . ^'y-y;/-b i4{4. ^^co 

^^f.^\^Mmm'^-7. b )g 2 0 . ^ 9 s >y ^'^-^ b 
)i2ii:*^^i>, p^gi5ms^-xbJi2 ott. ^"y- 

yy-b 1 4<7)Jiffi^^A>TffitMjl-tl> J; 5 -f^ri:) 
^l^g|i€g<-v:.bJi 1 6 iJ5a|i]«t:fflm§ixTi^ 
So *^J)ftMT14. W:fc(7)^^y-y>'-b i 4tmt 

mizmmmM^tixui.. m-^x.. mmmmmm 

^-x bii 2 0 trnM^tiX , J¥;2».oJ¥v ^r? -< 
[00 37] tfz. i?"y-yv--b i4ti3V^Ti>, 1^ 

iJ^®'<-Xbil2 0 t-te^S>y^'<-;^bil2 1 

xbiii8«. ±*t;«ii§^ii>^gP€S^-xbiii 

6t. T:Srt«ji$iiTV^SF^g|imS^-Xbii2 Ot 
WcldMStLTV^I.. tfl^-oT. i/y-y^-b 1 3(4ffi 

itmffiffl^''y -y y- bT-s>i> » 
[ 0 0 3 8 ] k.i^x\ ±iE^'"y -yy- b i 2- 1 4 

Xii. rtgP^ffi^-;^ bM 1 6 , 18, 20ij\ ^"y- 
y i/- b ^ 1 2- 1 4 c^±ffi;&^^,Tffit-ajl-rs J: 3 1 

ffM§iiT^^i>„ =se-oT. ^-y-yy-biti^^^- 
X b ^m^-t^iimxunh ^tiix^^j:^\ 
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[0039] :mmmx'i±. isi^'j-yi^- m i - 

1 5^«Ji^l>tCfe/iD. H3 (a) iZ^^-f^^'-CO^ 
U T7 ^ 2 1 &fflE-ri> o U T7 4 II 2 1 

[0040] ±ta^^ y r 7 ^ 2 1 ±tc. i^g^mffi 

m^^$ti~f) ^PBTT-b^S v^'^-XbM2 5*^?]? 
[ 0 0 4 1 ] US ( b ) F^gPHS'^-X 2 4 

fzm^mm^-x m 1 6 , is, 2 o ttBEia l , @w 
tt^ mmw^-:^ hMi^'^mmmzi.tfzfmt § 

its, mz. F*]gE«m-XbJl2 4^?^B!cL/tf^t. 
^cOiiffltPf ^SrHTT-b^ 5 >!/ ^'^-X bM2 5 Srff^ 

[0042] hte-fe 7 5 ■■/ ^ 2 5 ^ffM Ly^c 

mz. w-mm-c'CfH^mm^-^ 2 4 ^jfm lt 

4(a)), 

[0 04 3] ^ti, 114 (a) iZ^stXdiZ^ l*)§|5«ffi 
^-XMi*%M§^-C^^^V^^'"U->'i^-M 1, 1 
3 Sr#l./ti6£5DV-if-i7)i?''U -yi^- b 3 0 j&iJilBi: I"! 

[ 0 0 4 4 ] J^t, 04 ( b ) tTj^t-J; 3 tc. ^ii^x 
-i^'2 9^fflEri.» -tLT. _hlB«MXT->^'2 9 _h 
^-rUr:7^;^i^2 l^;:J;0S^t$tL!t^^U->'>' 
-^3 0^^-U-y^-h3 0;f)iTffi^l^fI< J;3fcLT 

<jo^. mmLrzmmmmm!r:2 3^::^^y (hs^l^ 

[0 04 5] t?:)^iift. y r 7 ^ 2 1 ^miH 

^■■y-y;^-h3 0S:ffi«L. L:6^^a^-vyT 

y^jVM,2\^^^u~yi^-h30f-i^mmt^. ±ia 

coiatc. ^'"y-y>'-b3 0:^)i'^-^'yr:7-i';kA2 1 

S'9}IL«iit. J±«LTU<;fct;J; H4 (c) 
l^Z^^^X 0 tc. M^ftO^^f-iD^'-y -y^— b 3 0;?)^ 

[0 04 6] S^^tC. H5 (a) SW' (b) {Z^-f^'i 



;?.bJi2 5 }it)mM^iw:xfm^fix\-^i>y^)~y 

[0047] zcnkoiizLx^ mM%(^)9'')~yi^-v 
mML. m^mi>z% ^timMmmmn^zumt 

{^\^xnhfd:r^^~(mMmwm^nzmmh. m 

•th^uzx.'o^y^ -/^m^^ 2 *^f#^>tii> » 

[0048] ts^-j-r. l^fEl:®-^-XhMl 6, 18, 
2 0 ii^^MmPmkmM hxmWiJitLX\^hf '}-y 
>'-M2-14^, ^\^)ry ^}VK2\\Z-^%Lfz 

[ 0 0 4 9 ] 11 2 D , *IIJfiMoMii-f y 1 
Ti± , JilBtO J: 3 1 L T a 5 Sr fl-t ^. -t: ^ S 'y 

7Misft2>o^'«ji-fe9 s 'v^:^-m%m:m^\-^xm 
-y~y\2, \A<nimh^ioym^n<i:.^t^WMz'B 

^^fltzn^nMs^-y^ l-IS 1 6 , 2 0 ^ffl^^TSfiSc? 
iXTfc D . § (;#F^il|!'^ft-^-X M 1 6 , 2 0*^'^ 

ti^fi^mmmM $fixu6cox\ m^co^^^a^j]^ 
mi^s^mmzmm-^^tii^xti. ^-^t. 

y^^' ^ yx 1 1 ti^xt h . 

[ 0 0 5 0 ] § (i>t. hl5Pf:ralA*iF^i!«®^-X M 

16, 18. 20 (rymmzmm^fixa o . ft*is^tc# 

hiitz^y S 'y ^'Mlg* 2 ^ . 3 5 

ii^y^-^^yx^i'iifeiofa,- nnVMb^ 

cnmmmmzi. d s^je^^^^* L.^r75■y^'xt 

1 ) :i%Tt-|.. ^£h. u i =AMs2 / ( aKi +b 

As ■ (?) T-^§ixl>,, 

[005 1 ] JiiB5^(CfcV^T, A. zim/hii^mxh 

As tias^. aiimm^-f. 

j;an. ftv^ipj^a*;;/ i ^m.-tii>zii^ mBmztu 

hmti^ m'hm^zt h^t ifimmxh i> „ 

{znhhmmH-^^ < =i D . ^iit J; -^T JilBO j; 0 {z 
4yif99yy.t^^^ ^zm^ ^fix\>^h. 

[00 52] Lt-^h. ±fB^^ia^;3-f;^»#:5S:fflfi!c 

LTv>i>F*]g|ims-^--xMi 6, 2 0*^^"y-yy- 

M 2 , 14 b n tXh h tz^. }Ltl'7^~(^M 

m^^M-^an^znm Ltz^Mm^^^m t < < 

2 tfcttSr 9 S ^— 3 y(^%^^mm'<zm±irt z. 

bifiX^h. 
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[ 0 0 5 3 ] ^rfe. UltO^JIMtfcUT. M±McOf^ 

fz. *Ti5c^l*lgP«®^-X hM 1 8c7)THt^>lRiat: 

^ - ;ii> ^ - X h ^ f ^ # Jf L T ^ T j; v\, 

[ 0 0 5 4 ] H 6 Rum 7 i± . ^?hm(^m 2 (T^mmmiz 

[0 0 5 5] m2<^mm\mu. i^gumffiioiTtPfrai 
^mm-hfz^iz. 06 ( a ) - ( c ) ts^-r-t^ s ^ 

/ 1 J -y^- h 3 1 - 3 3 /5)i«;i$iii> . h-j'ch., 

^mz\i. -fe ^ S -/ :7 U - > ^ - h 3 1 - 3 3 iOJiT 

\,zaA jvmw^mm-uz^kz^ io^z^(Dmm&'^~ 

[ 0 0 5 6 ] 06 ( a ) \,z7^^wmB^^)~yi^~v 

3 ^L^-\nztl~:fsy^-7.Ym3 4M^k^ 

tixn'o. tm - X MS 3 4 o-:t4ii(-tf 

[ 0 0 5 7 ] 06 ( b ) ^Z^r^-tm^yV-y^— 
N 3 2 Tli, li&L^^;S:tD^^g|5mffi^-X h if 3 7 c^MW 
l>Z-ty^y^'^^J~yi^~h3 8tim^^tiX\>-^l. 
y^''^'^y^SfiScffll*lgP€S^-.?.bM3 7li, 
y^-X b M 3 4 (SS'^-ff^^t ^'U- 
yiy- h 3 1 , 3 2 L^cl^t. F*=lgEl:ffi^-^ h 

m3 7co±m^z:^-^^y^~:^hm3 4im^^-^d^ 

mS-^--X M 3 5 tt, F^i5€S-^-X M 3 7 0_hffi 
[ 0 0 5 8 ] 06 ( c ) ^z^-tmWMM^U ~yiy~ h 

33X'li. «^L^^(0:(!~t^y^~Xhm3 9M/mm 
VMt LXCOfi^MM^-X hil4 OOiiHt-tr^ 5 

^^■■y-y>'-bM4 imm^fix^^^. ±iex?-^' 

y^-xbii3 9SW'l^gP€S^--XbM4 oa, -fe^ 
S -y ^ ^-ij _y h 3 3 Sr-fe^ 5 -y ^' ^'U -y i^- h 
3 2 <7)TWfit;mM Lfzmi>z . bM 3 7 

[0 0 5 9] F^i5€S-^-Xhji4 0(±. ^'U- 
yy-b3 1-3 3^«JiL/-c^tC. rtgPttS^-Xb 

M 3 7 c^)Mm\m)tQmi^zi5\^x^mmm'^~x 3 7 



[00 60] ±mifV'-y>'~h3 1 — 3 3ti3C^T 

F*3gPfl:ffi^--XbJi3 5, 3 7, 4 0{i;. ^"U-y 
zy-V3 l-3 3 0Jiffi*^A,Tffi&Mffl-ri. 
$ixTU^„ -f^^h-h. -tmm^^:^^l^oizm!ii 
§tLTV^^„ ;&-;Ky^-XbM3 4, 3 9t; 

^V^Ti>. iS^'y-yv—bS 1 . 3 3(7)±HJtt;TH^ 

[00 6 1 ] ^'"u-yy-b3 1— 3 3?:j^'«Ji§tiTi/^ 

§4tm^07(Cilrffi0t-^-ro 07ii. 06 (a) - 

( c ) </)c-cmi<z^dm^izm'^-tmmmmmm 
xhi>. ; (mMWxu . nwmM^~x b Ji 3 7 o± 
T\zf}-if^y^~xhm3A, 39fmm^fi. ^mn. 
ffi-^-x b Ji 3 7 SjBttti^gii€s^--x ]-m3 5t^ 

mm.^ii^Zh^z^j:i>. tfz. miXUTf^^iiXV^^j:^ 

iiK ^unm^--xvm3i(Dmm^^zi6\^x\i. 

[zmM.mztm^K^ z t ^z^6 
[ 0 0 6 2 ] «e^t . ±tmMm)±Tiz. ^^mm 
i,zLxmmwMtLxcri\f^^wm^~xhm3 5. 40 
iiYLx^ yr^^yxm^^^^mm^~x bis 7 

mm L Ti v< ^ t J: D . m mmmt mmiza^ 
)mt^mm-i z. t t^x^ ttz.^2 <7^mmm^z 

t;. ^'y^v-?m^W-<7^^mz^\%^^ti^iiom^ 
[ 0 0 6 3 ] ts^-oT , hf2^"U- y > - b 3 1 -3 3 

^^{zaA jim¥ T mm-h fy>^om-^i^ y - y ^ 
- b ^nm L . &±^Ru'mTm^zmtm^ 5 s v ^ ^' 

y-y^—b^^ML. m^1j\^l,ztm-tlZt^zX 

i^gPi:ffi'<-;^bJi3 5, 37, Aot^im^^'v- 

y>'-b3 i-3 3iO±ffi&t^Tffi^*< J;otffMS 

v&m^^^b^com<^^'^tx'm^<n 

m^'ktmv^cox. Km^^^i&mti z t fj^x^ i „ 

^mzi^ifhT'y s ^^-^ 3 yc7)?t^i:mmm±t^ 

[0 0 64] ^2<^mmm(mmAyy^^\,zii 

\^x\i. m.mzi.'o. i]-ir:y^~xhm3A, 3 9t^ 
m:th . t^-'X. ^gpms^-x vm3 7m\% im 
^tixm^^titzmmm^y{zfmmm^fihz 
tiz^^i. x-ox. z(^mmmMi>zx-ox. micom 
mmtmmiz. ^yr^^yx^mmii^z-m^hzbif 
x^t. 

[00 6 5 ] ttz. 'B2(^MMMl,Zii^^Xi:>. 3-f;b^ 

w.^mm-hm^'9M'^-xhm3 7ii. ^-y-yy- 

b3 20Jiffld^^>Tffi^a<J¥^^t§^lTl^^OT\ ^ 

mzi.-,x y^"^9yxRumm.mA^%i 
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[0066] m2cr,mmm^zm^'<: i> . n i commmt 

S3 7 mmmmwML. ^(0±r^zm^i:fM-t6 

[0 0 67] ttz. mi (7)mmmxu. i^w^mmcomm 

im^-^h'^x. mmAt3fX'^j:<. {^mwmco±ri,z 

mm^m2 <^mmMizm-^x $ tfM ixhx\>\m 
I m I taf . m 1 (^mmmi^nM a > 9 ^ ttj \ ^x . 
m2ff}mmmmm{z Lxmmmhymm-^m^ 
LT i j; < , hi\^\m,2ammm(^MmA f\,z 

fcV^T . % 1 iO^SfeMi; iRl^t tTl*lg|5«ffi<7)Mfit|5i 

[00 68] ^ /-^ , mi (rm\W\X\i.. 01 ( b ) 
( c ) tc^Lfcj; otc. Ptr^A^HTTl^lgPS^'^-x 

i j; V \ ; i 5 =5rSilS|ffM«f f L T i± , % 2 c^USt 

[0 0 6 9] ^fz. %2<nmWmzi?,\^X%i. ±fE^- 

I c> ,i t 8 at,^'[^ 9 ii , 1^ 1 (T^mmcrmBmiz 
[0 0 70] i^'mmx\t. m^\z^-tx okz. ^ 5 

^'^■y-y^-b 5 1 , 56(i. i^iiims^-^bM^ 
^c-b7 5>yi?'<-Xbji5 2b-5 5bi:^^rt-|.o t 

fz.. ^■■y-y^'-b 5 2-5 5{i;, mmii8t5F-f 

M5 2 a— 5 5 atCOl/^t tMj[ii^tM§tL'rv^|.. 
[007 1] F*JiJ«®-^-XbM5 2a-5 5 

a {i . a 8 ts^-r J; 0 \zmm s ^i/^itt . _h:^<7)p<ggE« 

Mt^-SflMfc 1 ot^fflffi^ 0 a j; a \.zm\^ 
ill., (^J^if. [S|8tfc>.^T. MifeO^-'J-yi/-h 
5 2(7)0^. ftTgEt;fiMtTV^I.i5^'';-y>'-b 5 2 
(7)[*]gPmS^-XbJi5 2a(±. T1]<n^'V-yi^~h 
5 3 tfcttl> F^i^mS-^-X M 5 3 a i;Sfe^i?$il 

/sB^tc . m^(^mm^<^-mxm& 0-^3^3 t;Sfi£§ 

[0 0 7 2] ±myv~yi^~h5i'-5 6i:micom 

mmtmrni^zLxmrni. J¥^*^t;jnj±t-i>;fc(;j; 

0, lll9mlaWtS^^^r^Sv^'Mfe!^fl^5 7;^J^#^>^^ 



So ^0-lr^S-y^'m#:5 7|^tfcC^T{i. n>f;l/* 
#:5 8*i1iJ3£§tlT^^I>, 3^;L'»#c5 8a. lu5*L/i 
F^gPllH-^-X hiiS 2 a-5 5 a^ijt**=#(t A>ilTff^ 

^tiw^ifi^^zm.mmtc'o^'-^xm^^tixuico 

tlX\>^l. 

[0073] :^^m(ommA y^'^^^l/ZtS^-^X i , 3 

A )vmi^<7^mm^z±$3mAi,zmm~tmMmm^ti 
x\^ic^x\ mi(^mmmtmmiz. ^^t^^yf^p^ 

yx^nt^hi^^X'^h. 

[0074] msmim9^z7f^Ltzmm<7}i. 0 * 
^m^z^^mmA y^p9(Dm-m.'>zi5\^x\i. -ij-r 

smfm9 ^z7^Ltzmm\^zx ^%^tihmm-i yy^ 

^ttJV^T^j, ±IEc7)j;3tC3-f;I/^#:5 8cDJj;^^iJ 
<-fS>It:5)^'T'#-g.<7)T. :;'v#=5:^y^'^':5'yx^^^ 
Z t ¥X'% . 5 >y ^^Sft 5 7 \,zmt 

[ 0 0 7 5 ] m 1 (rymmmm±mmmx'\t. 
nt^^^~y<DmmM^~:^hm^mmMmL. m 

mm^-rmmmm'-^- x M{.±f .it- -c j; 

v^, M;t«\ ^lo^M^JtiioV^T, ^-''U-y^-M 
2, 14^ lfj^c7j^ffl^^, iMcoi^gPtt^^-xhiii 
6 i: . LT<7)|^gp«®^-X Mist, 1 

iioF^gprn®^-;^ Mi 2 0 1 (c i D 3 i^mmm^ 

LXi,X^\. ^(^M^Th-^Xi,. ^'-'U-yi^-boJJ 
b mm L V W^iO a A jVM'^^m^th Z k ^^X'-B 

icr,x\ m 1 commmmmmmm^zttKiiiiA yr 

P9y:^li^h%><D(D. m.^cr)^^}~yi^~hHzmm 

h^:-mM^i'i i t izi y)]fM^titzmmz^ 

KX. i.'0±^^j:!9-^cr,aAjmi^^:^^^zmf&-tlZ 

bti^x-i. ^<:oxd^£mf&i^^^m^zmthh<^x-h 
[ 0 0 7 6 ] m 1 commmx^ii. -^y^-y 

ft2c^SH2a, 2bt;5'hi5mS3, 4*%M§tlTt5 
0 , 3 iimt^ 5 i±±H 2 c Ji, TH 2 d \mz\^t^-oX 
m&$tLX\'^fzjb\ lai 0t^^-rj;at, -b^S-y^'J^ 
^#:6 2<7)jiffiH6 2a, 6 2 b tc3?f-gEflffi 6 3 , 6 4*^" 
ffM^tLTfcO. 3-f;t^#:6 5;6»6 2a*^A,6 2 

bimz\ii]i-'^xmm$tiXi-^i . v^hv^iWM^ mcom 

[ 0 0 7 7 ] S /c. m 1 0»tMS.t^'^ff^MT-i±. «Ji 

>fy^-^'3?c^S3S^r&t;-o#fMBHLJt:?)\ if%m±. m 
mAyf9 9fmxti:<. wm^^'ux^. WJi-'f-sx 
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mf^mcomMi^'tJ9-^1j\is]^zMJ±Lfzmcoj±m^^^i& 

tfz. \H^mm<^m^^muizm±^'tn^(^x\ Ay 

[0 0 78] 

mmmm m i <7}^mi>z\mmm^ ^ 5 y 9%Tm 

§ fix v^hcoT , m\' -mx.tLimw^Wi&^y' 'j-yiy- 
yu~yi^~h^mmix%i^tifzmMw^m^i. 

[ 0 0 7 9 ] flni.T , nWMW)mUzWMMm^ti 
^cr)X\ ^^~MA yr^^yx^rm^iztti^x^ 

^ LI . vrnMrnw^mmiz^^Aw^^umznm 

y<r)%^^mmii<zm\-ti> z t tn-^ . wmzmv 

[0080] ±fS^9 5 -7 ^'^-^ bEPiJXgt . i^gp 

-b^, ^^^)ry ^jvMz-^^Kfz^x^mL. 
[0081] ^m<^m2criWMi,zi^^ms-^y ^ -v 

o^z^ nmVMSaf^y^y9i^'^)~yy~Vt-^^jti:h 

mi, m2a^m.-^y~vti^^^^)ry 4 )VMz^^^fi 
fz-m^xmn^ti. mKTym^y-v^wmLtz^k. ^ 
^ury^ )VM.mm^ti. m i o^a-^ b ±t® 2 

co^^-'jTy 4 jvi^mmi. wzxnxmi , ^2 
I. ; i: px^ . m.mmn.^i&)^h d t tn-^ 1. „ 

[ 0 0 8 2 ] Jd^T. rtgpmSt^MMt|iflS5&%M§tL 
i(r)X\ ^mzi.-,x±%^xAyy99y7.^%h^b 



i?X%h. ±tz. mmmTM.^z];:m%tyKfzWMm: 

L }Lti:\ -^tzisb. mmz^AL-jJ9-^1f\fi]^\coMJ±TMl^zti 
^^XZm^^P±tm^\ T'y i^^-yayco 

m.t^^tm\\ mmmzmifzmm'^y^y^^VT-^ 
^^mi^bpx^h. 

[0083] mscowmzimmm^y s -y ^m^^ff^ 
(^Mmiomxn. ^-cury^ !l'A±^zjfM^tlXii 
•9 . ;o^^-f yr99yxmmi\Hmmmp±mRt/Tm 
^mMt^idi,zm^^titzmm9''j~yi^~ht. ^ 
^ y r 7 ^ ii-j^^iz^w^tixti 19 . *^o±HswTH 

u-y^-h^TO^ix, mmmmm^:itLxA yy^; 
9 ymmimmm?%%m\>z\m^fix a a jvmw- 
i^m^^iLh. m-ox. mi, m2<Dmbmmi,z. a 
y-y^ 9 yy-Mm^nmmmfs^y u -yy~\- 

tj&i-c#. ti-^->i=;.%t^Ay¥9^yx^m'^\mhz)i 

i?X%h. 

[0084]§<i>tC, 3-^ /L-^frcOMW^PirHl^O^M? 
^i-l.^^:t:J:D. Ayf^fyxi^^'^-mW^^ti 

%}Lm<ri%%}Lm.7i.(rym.m%}LL}it£\^fz^. m. 
\z^ymM^^M-^-Hn\ztm hfz'^<^'s.mm.m^ 

[0085] m3c7)^BHtJoV^T. y^^' 

mmm uzm^^zn^ mmMizhtz t ^^mnti^m^^ 
fih<nx\ X^~-MAyy'9fyy^(D±^^^mMAyf' 

^y^m^.tl^bTb^X^l. 

[0 086] m3cr>WMiZi5\-^Xii.. W&^^'V-yiy- 

hRummmmi^^j~yi^~h^SMLfzm. ^^vr 

mat-fe^S'y^iit fim^it^tifz y- h com 0 ^ 
^mmzn o^b px^ . ^T o^b px% 

[ 0 0 8 7 ] ^4 coWMizmmm-^y 5 >y ^«^p1, 

^ s >y mmM § ^iT u !> y - y b 
^\ f^^'mmi^±pmMmztrmtix a a jvmmm 
X 0 \mM^i\.x . nMmmt:>i\.h .m-^x. 

mi^-msc^Mmbmmi^z^ jj^t^i^^^^gpms. -t 

t:hh^A imm^^i^zfM-tl Z. k f)^X^ , E^m 
tKcoi&m^mi k ij^X^ . ^j:A yf'^ ^ yx 

i^M,iz%i>Zki^X^6. 

[0088] ttz. mmz^-:>m;^ij\^^mmTM 

^zt5\^X. l±«S^*^'#iLltut^T-\ ^iiO. T'y^A- 
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[0 0 89] m4cfmmi,zti\-^x. ^-^ury ^ ?ii^<n 

yiy-vimmmLtzWr^^z\±^ mwm^zhtzhAy 
9 yxmm^nmvmmm^fLh <^x\ ^4fvm 

[0 0 9 0] )vmw.ffmm\zwM-^m^s.^ 

tihzuzx^. A yf'9 9 y.xAU 0 -mmih^ti 

mi-mAcD^mzaux . wm^mm-i^ti)^^ 
t . ^fiim(^Mmxfm^zmmmMmi%m lxv^^ 

tmi'Z ,i D mmw. -mmmit-th z. t ti-x^ . m 
mmi^zmmts'mmm -t^x^ i> . 
[0 0 9 1 ] mmmmfVc lx. 

x<r)m.mz^.Lx^^\,zm%^i>tz^. wm^^m 

[0 0 92] ^5(?mm^z\mm.m^y 5 -y ^m^f^sh 
mwnmxii . m^y u - >- ^- h izmmmm y o 
-yi^~hmM^ti^<7)x\ mmi,zni^tifzmm^ 
{zi5\^x. mmmtmtm^L. \f^3mm<^±mRU 

/±tiirfm^z^m±wmtii . f^!-:>T. mnmm 
A yr 9 9 imfS.uzi^i^±^>k r 9 f y 7.^^n^ 

Zt^^X^^. tfz. m5<D^m^zimmM^y^'y9 

m^ffucommijmi,zi5 \,^xh. ^gum^^-x b mni^ 
m^y u~yiy- h(D±mRt/Tm^mmt^ x o ^zm 

tt^x^ . Ejmfit&ffifts ; k f/x^ , t^-M yy^ 
9 yx^WMMm^mx-th z k i)^x% •kfz.mm 
wy^mzm. t T (n&mmi-i^^ t^v ^(nx. d . 
T ^ s y 3 y'h-'^ tilv , mMmzmifzmm'^ v 
s -y ^ m^m^ummt^ z. k t^x^ h 
[0 0 93] %b(nmm.\%hmM'^^ 5 ^y^m-U^rx 

9 9 yximmmwi-immrm^wmh j; a 

o^n.^^w-<^hzkffix% . wzxnx^m.^^ 

m^hZk ii^X^ . t}--'J±'l^ t£A y¥^ 9 yxMfMWi 
^m.i%hzkifix%t. Mtx. m4 y^99yxm 

titzmMmzii\^x . A y^'^^^y^M^mn-mmw) 

^"^tih. ^->x^ zam%mimz^->x\,±^t£A 

yr^^yx^nizk ij^x # !> , 

[ 0 0 94 ] iit. m6c7)^mizuhmmi]mizti\^x 



T^^A^-'^ayij'^^tmvK m->x. mrn'mziiti. 
t--^±^^j:A y^i'^commA y¥9 9 ^mmh z k 
mmktsih. 

[0095] }L%^wmmfAk tr . fi-if^y^-x 
x(n>fmxzm.hxm'^^zm3k'fhfz^. mWi^mmm 

^'fhZktf^X%h. 

[0096] *^0l5tCf^l.aM-fe9 S -y9%T%^x{Z 

\i. '^^^v'p^w.nz^w^fifznmmmK m. 

a^^v^-;9m\zhfzhn-7i-k^fix\'^h<nx. Ayf 

9 9 yx^m&mm.^'&k-fh Z k ffiX% h . 

[ 0 0 9 7 ] t /s, mmmmm^'^^i -y ^^iiis* 
nxmm.%mz\m^fix v *i^s;i±. pmmm^ 

f6^'^tlfz^^}~yi^~V(^7i.^mM:ttl\f^\^fz^. 

A y¥9 9 < , EJmSiO/jNS \ ^ 

mm^^ yiy9 m^mffni:mmz%?, z k tj^x^ i 
[0098] *^Bj^tcf*i.aa-t y s y^m^u&^zii 
v^T. mmmm'mmmmmm^riYLxmms 

l,zmm^iiX\-^:^m-^l,zli. m^^j:mm^-^9~ycoaA 

!imii<t>:ki'^mmj&t^zkti^xti. 

mi] ( a ) - ( c ) ^mmff)-mmimzi^6^ 
MA y9'9 9^%hfz^<D^^)~yi^~\-itmzmm. 
©■atx-t 9 5 V 9^~x hm^mm^hfz^(D%mm 

nm. "fmrnwi ( b ) tf ^^b - p.fst&^a btbHo 
[02 ] ( a ) a?/ ( b ) ^^^m(^-mmm^h 
mmA yf'9 9 ^tmt^fzitxT^mxh o . ( a ) ij^ 
mm-Lx^Aivrnm^sLtimmmm. ( b ) 

mmMmm.. 

[03 ] ( a ) ( b ) tt. m 1 O^JfSMt;*3^^Tffl 

[04 ] ( a ) - ( c ) i±„ ^^m^m-mmm^zhv^ 

X , ^-v U T7 4 }VMz-^m^iitz9' h Sr^ 

[05 ] ( a ) ( b ) {i. ^%m(^-mmm^zii\^ 

X. ^^')Ty 4}VMz-^^ii.tz9''}-yi^-v^m. 

[06 ] ( a ) - ( c ) i±. ifmmm2(T)mmm^M 
Wi'mza uxmM^fLh m^9- v-yy-y- &mm 

[07 ] m2(T)mm\(7^mwim{zii^^xM^9'')-y 
^- b t mmmmy ')~y=y-vk i^mm ^Kxv^hu 

[08] i^mmmmmmMA y9"9 9</^mmifm<^ 
mBmmm-fi> fzi^mmmmm. 
[09] m6{z^.Lfzmm^k(^)9'u-yy~hmM 



(a 2) )01-196228 {P2001-19622 8A) 



[010] ^9tmmM-!y^^f<Dm<D^mt:Mm 

3, A-'^vmrnm 

1 2-1 4---^'"y-yi/-b 

16, 18, 2 0---F^gElS'<-XhM 

17, 19, 2 1-^z'7^'y9^~^hm 

2 ^Jl-M. 



mi] 




2 4---|^§PlS'^-:^bii 
2 5---fe7 S -y^'^-:^b]i 
2 6-yV~y>—h 

5 2 a- 5 5 a-'-F^lilflffi^-;?:. bM 

5 2b-5 5b---fe9S -yi5'^-;5^b]i 

6 i--mM^yf'^9 

6 3, 6 4---^'f-g|I€ffi 
6 5-a-^)Vm^ 
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